Searching PAJ 



1 /2 s<—is 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2003-2851 38 

(43)Date of publication of application : 07.10.2003 



(51)Int.CI. B21K 1/76 

B21J 5/00 

B21J 5/02 

B21J 5/06 

B21J 5/12 

F01L 1/04 

// B21K 1/20 



(21 Application number : 2002-154988 (71 Applicant : NISSAN MOTOR CO LTD 

(22)Date of filing : 29.05.2002 (72)Inventor : OBARA YU JIRO 

TAKANO YUTAKA 



(30)Priority 

Priority number : 2002015229 Priority date : 24.01.2002 Priority country : JP 



(54) METHOD FOR MANUFACTURING CAM PIECE FOR BUILT-UP CAM SHAFT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a cam piece which is based on cold 
forging and has excellent accuracy of form. 
SOLUTION: This method for manufacturing a cam piece 
includes the steps of: swaging a material W and forging 
the material W to form a contour of a cam piece 1 , i.e., 
contour forming step; forming a shaft hole 2 in the 
center part of the intermediate formed product W1 by 
blanking, i.e., piercing step; and ironing the inner diameter 
for finishing the inner peripheral face of the shaft hole 2, 
i.e., inner diameter ironing step. Shaping in each step is 
carried out by cold treatment. The shape of the 
intermediate formed product W1 prepared in the primary 
forming in the contour forming step is such that, in faces 
corresponding to one side face of the cam piece 1 , a 
face 5a on a cam top part 3 side is parallel to but is 
different in level from and has a larger height than a face 
5b located opposite to the face 5a and the thickness as 
the intermediate formed product W1 gradually increases 
toward the cam top part 3 side. 



LEGAL STATUS 

[Date of request for examination] 27.10.2004 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 




http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAvka4FWDA415285138... 2006/07/25 



Searching PAJ 

• 



2/2 ^— v 



application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

. [Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAvka4FWDA41 52851 38... 2006/07/25 



JP 2003-285 138A 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The contour-forming process which sets a material in the thickness 
direction of cam piece, and carries out forging shaping of the profile configuration of 
cam piece, While including the pierced earring process which pierces and fabricates a 
shaft hole in the center section of the middle Plastic solid after contour forming, and 
the bore cover-printing process which carries out finishing shaping of the inner skin of 
a shaft hole at the shape of toothing and performing shaping at each above-mentioned 
process as a cold treatment As a process configuration by being a configuration with a 
level difference so that the direction of the part by the side of a cam crowning may 
become high, though the part by the side of a cam crowning, it, and the part of the 
opposite side are parallel to the side face of another side among the fields equivalent 
to one side face of cam piece in the middle of the material in the above-mentioned 
contour-forming process The manufacture approach of the cam piece for collapsible 
cam shafts characterized by the thickness dimension as a material serving as a 
configuration increased gradually toward a cam crowning side. 

[Claim 2] The above-mentioned contour-forming process is divided into the primary 
forming cycle and the secondary-forming process following it at least. The middle 
Plastic solid after primary shaping By being a configuration with a level difference so 
that the direction of the part by the side of a cam crowning may become high, though 
the part by the side of a cam crowning, it, and the part of the opposite side are parallel 
to the side face of another side among the fields equivalent to one side face of cam 
piece The manufacture approach of the cam piece for collapsible cam shafts 
according to claim 1 characterized by the thickness dimension as a middle Plastic 
solid serving as a configuration increased gradually toward a cam crowning side. 
[Claim 3] The contour-forming process which sets a material in the thickness 
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direction of cam piece, and carries out forging shaping of the profile configuration of 
cam piece, While including the pierced earring process which pierces and fabricates a 
shaft hole in the center section of the middle Plastic solid after contour forming, and 
the bore cover-printing process which carries out finishing shaping of the inner skin of 
a shaft hole at the shape of toothing and performing shaping at each above-mentioned 
process as a cold treatment The manufacture approach of the cam piece for 
collapsible cam shafts characterized by forming beforehand the crowning of the cam 
piece, and the circular section of equivalent curvature in the material thrown into the 
above-mentioned contour-forming process at the part which should serve as a cam 
crowning of cam piece at least. 

[Claim 4] The manufacture approach of the cam piece for collapsible cam shafts 
according to claim 3 characterized by giving the aperture angle equivalent to the 
crowning of the cam piece beforehand to the part which should become the material 
thrown into the above-mentioned contour-forming process with the cam crowning of 
cam piece at least. 

[Claim 5] The material thrown into the above-mentioned contour-forming process is 
the manufacture approach of the cam piece for collapsible cam shafts according to 
claim 4 characterized by making cam piece and an analog and setting the ratio of the 
m^jor axis of the material, and a minor axis as the same ratio as cam piece. 
[Claim 6] The manufacture approach of the cam piece for collapsible cam shafts 
according to claim 1 to 5 which makes the multi-process forging press method of 
construction which comes to contain the above-mentioned contour-forming process, 
a pierced earring process, and a bore cover-printing process a basic method of 
construction. 

[Claim 7] The above-mentioned material is the manufacture approach of the cam 
piece for collapsible cam shafts according to claim 1 to 6 characterized by performing 
carburization processing after the cold treatment which is low-carbon steel or the 
alloy steel of low carbon, and comes to contain a contour-forming process, a pierced 
earring process, and a bore cover-printing process. 

[Claim 8] The contour-forming process which sets a material in the thickness 
direction of cam piece, and carries out forging shaping of the profile configuration of 
cam piece, The pierced earring process which pierces and fabricates a shaft hole in 
the center section of the middle Plastic solid after contour forming, The bore 
cover-printing process which carries out finishing shaping of the inner skin of a shaft 
hole at the shape of toothing is included. The manufacture approach of the cam piece 
for collapsible cam shafts characterized by performing shaping at each 
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above-mentioned process with the multistage type forging machine of a horizontal 
**** type as a cold treatment in the condition of having placed the cam crowning side 
upside down, at least, respectively. 

[Claim 9] The above-mentioned contour-forming process is the manufacture 
approach of the cam piece for collapsible cam shafts according to claim 8 
characterized by including the primary forming cycle and the secondary-forming 
process following it at least. 

[Claim 10] The manufacture approach of the cam piece for collapsible cam shafts 
according to claim 8 or 9 characterized by performing conveyance of the middle 
Plastic solid between each process in the condition of similarly having placed the cam 
crowning side upside down, with shaping at each above-mentioned process. 
[Claim 1 1] It is set up so that the direction of the profile configuration of the middle 
Plastic solid fabricated at the back process rather than the profile configuration of the 
middle Plastic solid fabricated at the before process among two adjacent processes 
may become large. The manufacture approach of the cam piece for collapsible cam 
shafts according to claim 8 to 10 characterized by pushing in and inserting after 
carving the cam crowning beforehand and making the cam top equivalent section by 
the side of a lump agree, in case a middle Plastic solid is pushed in and inserted to a 
carve lump of the dice of a back process. 

[Claim 1 2] The manufacture approach of the cam piece for collapsible cam shafts 
according to claim 1 1 characterized by only the specified quantity making the 
center-of-gravity location of the lump [ carve ] by the side of a back process have 
offset to the upper part side beforehand to the center-of-gravity location of the lump 
[ carve ] by the side of a last process as a means to push in and insert a middle 
Plastic solid after making a cam crowning agree beforehand in the cam top equivalent 
section of the lump [ carve ] by the side of a back process. 

[Claim 13] The manufacture approach of the cam piece for collapsible cam shafts 
according to claim 1 1 characterized by only the specified quantity moving caudad the 
center-of-gravity location of the middle Plastic solid in the process in which a middle 
Plastic solid is conveyed at a back process from a last process as a means to push in 
and insert a middle Plastic solid after making a cam crowning agree beforehand in the 
cam top equivalent section of the lump [ carve ] by the side of a back process. 
[Claim 14] And a long picture coil strip is supplied to the initial process of a multistage 
type forging machine, the configuration of cam piece, and abbreviation — a variant 
configuration with the cross-section configuration of an analog — It is the 
manufacture approach of the cam piece for collapsible cam shafts which was made to 
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perform with a multistage type forging machine to cutting of the material from a coil 
strip. The coil strip is set to an uncoiler so that the rewinding starting position of the 
coil strip which rolled round by ****ing the cam top equivalent section outside may 
turn down. The manufacture approach of the cam piece for collapsible cam shafts 
according to claim 8 to 13 characterized by supplying the coil strip to the 
above-mentioned multistage type forging machine with rewinding. 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of suitable 
cam piece to unify mutually the hollow-like shaft formed especially separately and the 
cam piece which is a forging by diameter expansion (expansion) processing of a shaft 
about the manufacture approach of the cam piece for collapsible cam shafts which will 
function as a main element of an internal combustion engine's valve gear system, and 
consider as a collapsible cam shaft. 
[0002] 

[Description of the Prior Art] The forging besides a sinter is used as cam piece (called 
a cam lob (cam lobe) or a cam lobe) of a collapsible cam shaft, and it is used, after 
using the high-carbon steel of S70C and S55C as a material and performing hardening 
processing after forging, in order to secure surface hardness, especially in being the 
cam piece of a forging. And as for the cam piece of a forging, it is common to be 
fabricated by hot forging which was excellent in the moldability as shown in 
JP,9-276976,A and JP,9-280013,A 

[0003] On the other hand, although a high precision will be required of the dimension 
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of a shaft, and the inside diameter of cam piece since he is trying for a collapsible cam 
shaft to guarantee the press fit reinforcement and mutual attachment precision of 
cam piece and a pipe-like shaft by both press fit cost, the precision prescribe as 
components is not fully securable in the case of the forging cam piece of the 
high-carbon steel fabricated with hot forging because of the dimensional change by 
generating or the heat shrink of the scale at the time of hot forging. Therefore, it is 
necessary to finish-machine cutting or cold forming etc. which is represented by 
broaching for inside diameter reservation of cam piece at another process, and the 
cost rise by the increment in a routing counter and the increment in the management 
man day of a middle inventory is obliged. 

[0004] Moreover, in the case of the forging cam piece of high-carbon steel, in order to 
secure surface hardness, it is necessary to perform hardening processing but, and It is 
impossible to make the baking crack at the time of hardening there be nothing as 
particulars of the quality of the material itself. It burns in order to prevent beforehand 
the breakage at the time of the press fit assembly which considers the baking crack 
as a cause, and generating with insufficient insertion pressure, and the sorting 
process of inspection of the existence of crack generating or a baked crack article 
becomes indispensable, and the cost rise by the increment in a routing counter 
becomes much more remarkable with the fall of the yield. 

[0005] Then, the manufacture approach of the cam piece based on cold forging 
replaced with hot forging is proposed as the patent No. 2767323 official report. 
[0006] However, if deformation is not made small enough in case it is not only easy to 
generate defects, such as under-fill, but [ since the forging moldability (fluidity of 
material meat) is low, ] plastic deformation is carried out from a material to a required 
product configuration compared with hot forging, the shaping load over a mold will 
become large, wear of a mold becomes intense and cold forging tends to cause the 
early life of a mold. 

[0007] Since it becomes the form where only an almost equal amount bulges in the 
direction of a periphery when a solid cylinder-like material is set on shaft orientations 
and is especially compressed into them Even if it is comparatively easy to fabricate in 
a simple circle configuration or the configuration near it a cam piece configuration 
which compounded the radii section (nose section) which should turn into a circular 
base circle and a cam crowning more remarkable than this with small radius of 
curvature — a breath — and it is difficult to fabricate so that there may be no 
generating of under-fill. Therefore, it is necessary to make [ many ] a processing 
routing counter in order to carry out slight amount [ every ] plastic deformation and to 
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fabricate from a material to a product configuration, and floor to floor time also 
becomes long and a forging facility will not only become large-sized and expensive, 
but it tends to cause the fall of productivity. 

[0008] This invention is made paying attention to such a technical problem, and 
though, it offers the approach which enabled it to manufacture the highly precise cam 
piece which moreover does not have generating, such as under-fill, at a smaller 
routing counter, on the assumption that cold forging. 
[0009] 

[Means for Solving the Problem] The contour-forming process which invention 
according to claim 1 sets a material in the thickness direction of cam piece, and 
carries out forging shaping of the profile configuration of cam piece, While including 
the pierced earring process which pierces and fabricates a shaft hole in the center 
section of the middle Plastic solid after contour forming, and the bore cover-printing 
process which carries out finishing shaping of the inner skin of a shaft hole at the 
shape of toothing and performing shaping at each above-mentioned process as a cold 
treatment As a process configuration by being a configuration with a level difference 
so that the direction of the part by the side of a cam crowning may become high, 
though the part by the side of a cam crowning, it, and the part of the opposite side are 
parallel to the side face of another side among the fields equivalent to one side face of 
cam piece in the middle of the material in the above-mentioned contour-forming 
process It is characterized by the thickness dimension as a material serving as a 
configuration increased gradually toward a cam crowning side. 

[0010] Moreover, invention according to claim 2 materialized the publication of claim 1 
more, and the above-mentioned contour-forming process is divided into the primary 
forming cycle and the secondary-forming process following it at least. And the middle 
Plastic solid after primary shaping is characterized by the thickness dimension as a 
middle Plastic solid serving as a configuration increased gradually toward a cam 
crowning side by being a configuration with a level difference so that the direction of 
the part by the side of a cam crowning may become high, though the part by the side 
of a cam crowning, it, and the part of the opposite side are parallel to the side face of 
another side among the fields equivalent to one side face of cam piece. 
[001 1] in this case — as a material — for example, although it is cylindrical (a solid — 
cylindrical), when promoting the plastic flow of an ingredient much more and 
preventing defects, such as under-fill, it is desirable to use the configuration of cam 
piece and the material of an analog which are a final product. 

[0012] Therefore, although the cam piece which has a shaft hole by roughly dividing 
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and passing through a contour-forming process, a pierced earring process, and a bore 
cover-printing process will be fabricated in invention given in these claims 1 and 2 As 
a middle Plastic solid after primary shaping which is a process configuration in the 
middle of the material in a contour-forming process If it is the configuration which a 
thick dimension increases gradually toward a cam crowning side, it will come to be 
promoted in the phase of secondary forming following subsequent forging shaping or 
subsequent primary shaping, the material flow, i.e., the plastic flow, in the m^jor-axis 
direction of cam piece. Especially, it comes to act effectively after under-fill 
generating preventing by the side of a cam crowning. 

[0013] The contour-forming process which invention according to claim 3 sets a 
material in the thickness direction of cam piece, and carries out forging shaping of the 
profile configuration of cam piece, While including the pierced earring process which 
pierces and fabricates a shaft hole in the center section of the middle Plastic solid 
after contour forming, and the bore cover-printing process which carries out finishing 
shaping of the inner skin of a shaft hole at the shape of toothing and performing 
shaping at each above-mentioned process as a cold treatment It is characterized by 
forming beforehand the crowning of the cam piece, and the circular section of 
equivalent curvature in the part which should serve as a cam crowning of cam piece at 
least at the material thrown into the above-mentioned contour-forming process. 
[0014] Therefore, although the cam piece which has a shaft hole by passing through a 
contour—forming process, a pierced earring process, and a bore cover-printing 
process at least like the above will be fabricated in this invention according to claim 3 
If the crowning of the cam piece and the circular section of equivalent curvature are 
beforehand formed in the part which should serve as a cam crowning at least among 
materials, it will become advantageous, when fabricating the big cam piece of shaping 
of the profile of the cam piece by cold forging, especially the difference of a m^jor axis 
and a minor axis. 

[0015] Invention according to claim 4 is characterized by giving the aperture angle 
equivalent to the crowning of the cam piece beforehand to the part which should 
serve as a cam crowning of cam piece at least at the material thrown into a 
contour-forming process on the assumption that the publication of claim 3. 
[0016] Here, the above-mentioned aperture angle means the include angle which two 
tangents make, when the tangent cam of the configuration where the base circle of 
cam piece and the radii section of a cam crowning smaller than this were connected 
with two tangents which both share is assumed. 

[0017] In this case, it is desirable for the material according to claim 5 thrown into a 
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contour-forming process to make cam piece and an analog like, and to set the ratio of 
the m^jor axis of that material and a minor axis as the same ratio as cam piece. 
[0018] Therefore, in invention given in these claims 4 and 5, the whole part or whole 
material which is equivalent to a cam crowning at least among materials is exactly 
formed in the configuration and analog of the cam piece which is a final product 
beforehand, but becomes easier [ shaping of the profile of the cam piece by cold 
forging ]. 

[0019] In invention given in above-mentioned claims 1-5 here, it is desirable on a 
productivity drive to make into a basic method of construction the method of 
construction by the multi-process forging press method of construction, i.e., a 
multistage type cold-forging machine according to claim 6, which comes to contain a 
contour-forming process, a pierced earring process, and a bore cover-printing 
process like in any case. 

[0020] Moreover, it is desirable to perform carburization processing like, after the cold 
treatment which comes to contain a contour-forming process, a pierced earring 
process, and a bore cover-printing process, using low-carbon steel or the alloy steel 
of low carbon as a material, after [ according to claim 7 ] being premised on one 
publication of claims 1-6, after moldability improving between the colds. 
[0021] The contour-forming process which invention according to claim 8 sets a 
material in the thickness direction of cam piece, and carries out forging shaping of the 
profile configuration of cam piece, The pierced earring process which pierces and 
fabricates a shaft hole in the center section of the middle Plastic solid after contour 
forming, It is characterized by including the bore cover-printing process which carries 
out finishing shaping of the inner skin of a shaft hole at the shape of toothing, and 
performing shaping at each above-mentioned process with the multistage type forging 
machine of a horizontal **** type as a cold treatment in the condition of having 
placed the cam crowning side upside down, at least, respectively. 
[0022] In this case, a primary forming cycle and the secondary-forming process 
following it according to claim 9 may be included at least by the above-mentioned 
contour-forming process like. 

[0023] Moreover, it is more desirable to perform conveyance of the middle Plastic 
solid between each process with shaping at each process like in the condition 
according to claim 10 of similarly having placed the cam crowning side upside down. 
[0024] therefore, in these invention according to claim 8 to 10 If it inserts for 
conveying a middle Plastic solid at a back process from a last process, and the metal 
mold by the side of a process (dice) carving after that, and being crowded (it also 
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being called in play SHON (impression)) the cam crowning of a middle Plastic solid, 
and the cam top equivalent section of the lump [ carve ] which manages shaping of 
that — a self ROKETO function or an automatic alignment function — demonstrating 
— an early stage to both — agreeing — carving — the middle Plastic solid within a 
lump — being the so-called — it will roll and a phenomenon will be prevented. Since 
this is exactly that the location of a middle Plastic solid inclines toward the cam 
crowning side to the carve lump, and allocation of ingredient (material meat) volume 
inclines toward the cam crowning side, priority is given to a cam crowning side, 
ingredient volume is distributed, the ingredient fullness by the side of the cam 
crowning is promoted, and when preventing the thickness deviation and under-fill by 
the side of the most important cam crowning on a function, it comes to act very 
effectively. 

[0025] Invention according to claim 11 as a premise of one publication of claims 8-10 
It is set up so that the direction of the profile configuration of the middle Plastic solid 
fabricated at the back process rather than the profile configuration of the middle 
Plastic solid fabricated at the before process among two adjacent processes may 
become large. In case a middle Plastic solid is pushed in and inserted to a carve lump 
of the dice of a back process, it is characterized by pushing in and inserting, after 
carving the cam crowning beforehand and making the cam top equivalent section by 
the side of a lump agree. 

[0026] More specifically as a means according to claim 12 to push in and insert a 
middle Plastic solid like after making a cam crowning agree beforehand in the cam top 
equivalent section of the lump [ carve ] by the side of a back process Only the 
specified quantity makes the center-of-gravity location of the lump [ carve ] by the 
side of a back process offset to an upper part side beforehand to the 
center-of-gravity location of the lump [ carve ] by the side of a last process, or like a 
publication to claim 13 As a means to push in and insert a middle Plastic solid after 
making a cam crowning agree beforehand in the cam top equivalent section of the 
lump [ carve ] by the side of a back process, only the specified quantity shall move 
caudad the center-of-gravity location of the middle Plastic solid to a back process in 
the process in which a middle Plastic solid is conveyed, from a last process. 
[0027] Therefore, in case the middle Plastic solid from a last process is inserted in 
these claims 1 1-13 to a carve lump of a back process by invention of a publication, it 
carves with the cam crowning of the middle Plastic solid, and the cam top equivalent 
section by the side of a lump comes to agree autonomously. 

[0028] After being premised on one publication of claims 8-13, invention according to 
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claim 14 And a long picture coil strip is supplied to the initial process of a multistage 
type forging machine, the configuration of cam piece, and abbreviation — a variant 
configuration with the cross-section configuration of an analog — The coil strip is set 
to an uncoiler so that the rewinding starting position of the coil strip which rolled 
round by carrying out the cam top equivalent section outside may turn down, when a 
multistage type forging machine performs to cutting of the material from a coil strip. It 
is characterized by supplying the coil strip to the above-mentioned multistage type 
forging machine with rewinding. 

[0029] Namely, a coil strip is set to an uncoiler so that the rewinding starting position 
of the coil strip which rolled round by ****ing the cam top equivalent section outside 
may turn up. When premised on supplying the coil strip to the above-mentioned 
multistage type forging machine with rewinding, As for the sense of the material cut 
from the coil strip, a cam crowning side serves as facing up. Since it cannot but 
become the posture in which the ideal posture in which a cam crowning side which 
was described previously serves as facing down is reverse, in invention according to 
claim 14, it is considered beforehand that the rewinding starting position of a coil strip 
turns down. 

[0030] Therefore, not sections but a coil strip is directly supplied to a multistage type 
forging machine, and in this invention according to claim 14, when premised on 
carrying out with a multistage type forging machine to the material [ itself ] cutting, 
the sense of the material immediately after cutting becomes what was in agreement 
with the shaping posture in each process, and after that a forging process accelerates, 
it will become more desirable. 
[0031] 

[Effect of the Invention] According to invention given in claims 1 and 2, it is premised 
on the manufacture approach which comes to contain a contour-forming process, a 
pierced earring process, and a bore cover-printing process at least. Since it is the 
configuration which a thick dimension increases gradually toward a cam crowning side 
as a configuration of the middle Plastic solid after primary shaping which is a process 
configuration in the middle of the material in a contour-forming process, while the 
material flow of the m^jor-axis direction of cam piece is promoted Since the rate of 
flow of the material meat by the side of a cam crowning becomes large relatively and 
the cam crowning side is filled promptly, there is effectiveness which can be 
fabricated easily without being accompanied by generating of under—fill etc. promptly 
[ crowning / with small radius of curvature / cam ]. Moreover, a shaping load required 
for making a cam crowning side filled with material meat is mitigated, it combines with 



10/29 



JP 2003-285138A 



reduction of the load of metal mold, and the reinforcement can be attained now. 
[0032] By forming beforehand the crowning of the cam piece, and the circular section 
of equivalent curvature in the part which should serve as a cam crowning of cam piece 
at least at the material thrown into a contour-forming process according to invention 
according to claim 3 Shaping of the profile configuration at the time of carrying out 
cold-forging shaping of the big cam piece of especially the difference of a mayor axis 
and a minor axis, i.e., the cam piece with the big amount of cam lifts, becomes easy. 
There is effectiveness which can be easily fabricated by the routing counter small to a 
cam crowning especially with small radius of curvature, and also there is an advantage 
which combines with reduction of the load of metal mold like the above, and can attain 
the reinforcement. 

[0033] By giving the aperture angle equivalent to the crowning of the cam piece 
beforehand to the part which should become the material thrown into a 
contour-forming process with the cam crowning of cam piece at least according to 
invention according to claim 4 In addition to the same effectiveness as invention 
according to claim 3, shaping of the profile configuration of cam piece becomes still 
easier, and can attain reduction of the further routing counter, and the reinforcement 
of metal mold, and also like especially the publication to claim 5 If the material is 
making cam piece and an analog and is set as the ratio as cam piece with the same 
ratio of the major axis of the material, and a minor axis, the above-mentioned 
effectiveness will become more remarkable. 

[0034] Since the multi-process forging press method of construction which comes to 
contain a contour-forming process, a pierced earring process, and a bore 
cover-printing process also in publication [ which / of claims 1-5 ] is made into the 
basic method of construction according to invention according to claim 6, while being 
able to attain the desired end by the necessary minimum routing counter, continuous 
molding becomes possible, and it becomes possible to aim at cost cut by reduction of 
a routing counter, and the dissolution of a middle inventory, and improvement in 
productivity. 

[0035] Since the low-carbon steel which was excellent in the moldability between the 
colds as a material, or the alloy steel of low carbon is used according to invention 
according to claim 7, it becomes possible to fabricate in a cam piece configuration at a 
stretch from a material with cold forging, and cold forming of the profile configuration 
of cam piece and cold forming of a bore configuration can be performed now at the 
continuous process, and the cost cut by reduction of a routing counter and the 
dissolution of the inventory between processes is attained. 
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[0036] Since carburization hardening processing is performed and he is trying to 
secure required surface hardness after cold-forging processing moreover, compared 
with the hardening article of high-carbon steel, the hardness distribution differs and. 
as for the cam piece to which carburization hardening was performed, becomes what 
has a low internal degree of hardness. And although an impact load will be received in 
case cam piece inserts a mandrel in the shaft used as the other party and diameter 
expansion association is carried out, it acts advantageously that the internal hardness 
of cam piece is low as mentioned above, and it becomes possible for shock resistance 
to improve as a result and to prevent generating of the crack of the cam piece at the 
time of diameter expansion. 

[0037] According to invention according to claim 10, further according to invention 
given in claims 8 and 9 by shaping at each above-mentioned process being performed 
by the multistage type forging machine as a cold treatment in the condition of having 
placed the cam crowning side upside down, respectively Since conveyance of the 
middle Plastic solid between each process is also performed in the condition of having 
placed the cam crowning side upside down, if even insertion makes the middle Plastic 
solid conveyed from the last process a carve lump of a back process The cam 
crowning of a middle Plastic solid and the cam top equivalent section of the lump 
[ carve ] which manages shaping of that will agree immediately. It carves. 
Consequently, not to mention the so-called thing [ that it rolls and a phenomenon can 
be prevented ] of the middle Plastic solid within a lump Since it is exactly that the 
location of a middle Plastic solid inclines toward the cam crowning side, and inclines 
toward a cam crowning side substantially to a carve lump from the stage when 
ingredient allocation is early The ingredient fullness by the side of a cam crowning is 
promoted much more, prevents certainly the thickness deviation and under— fill by the 
side of the most important cam crowning on a function, and can contribute now to the 
forging progression in quality greatly. 

[0038] In case a middle Plastic solid is pushed in and inserted to a carve lump of the 
dice of a back process according to invention according to claim 1 1 Make it push in 
and insert, after carving the cam crowning beforehand and making the cam top 
equivalent section by the side of a lump agree, and according to invention given in 
claims 1 2 and 1 3 [ whether only the specified quantity makes the center-of-gravity 
location of the lump / carve / by the side of a back process offset to an upper part 
side beforehand as the concrete means to the center-of-gravity location of the lump 
/ carve / by the side of a last process, and ] Or since it is made only for the specified 
quantity to move caudad the center-of-gravity location of the middle Plastic solid to a 
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back process in the process in which a middle Plastic solid is conveyed, from a last 
process It carves with the cam crowning of the middle Plastic solid, the cam top 
equivalent section by the side of a lump comes to agree autonomously, the ingredient 
fullness effectiveness by the side of a cam crowning is promoted much more, and 
there is an advantage which can prevent more certainly the thickness deviation and 
under—fill by the side of a cam crowning. 

[0039] And in charge of supplying a long picture coil strip to a multistage type forging 
machine directly according to invention according to claim 14 — the configuration of 
cam piece, and abbreviation — a variant configuration with the cross-section 
configuration of an analog — Since it considers beforehand that it is in agreement 
with the posture to which the sense of the material after the cutting made the 
above-mentioned cam crowning facing down The configuration precision can be 
further stable, the ingredient fullness by the side of a cam crowning being promoted 
further, and preventing the thickness deviation and under-fill by the side of a cam 
crowning, and also reduction of a forging routing counter and reduction of a 
manufacturing cost can be aimed at compared with the case where sections are used 
as a material. 
[0040] 

[Embodiment of the Invention] Drawing 1 -9 show the gestalt of more desirable 
implementation of the manufacture approach of the cam piece concerning this 
invention. 

[0041] As shown in (A) of drawing 1 , with the gestalt of this operation, it is premised 
on using low-carbon steel or the alloy steel (for example, SO420H material whose 
content of Carbon C is 0.2%) of low carbon as a material W of the cam piece 1 about 
the collapsible cam shaft which will be assembled by passing like cold forging, 
carburizing, and an erector. Since the ingredient of low carbon has the good 
moldability between the colds, it becomes possible [ fabricating in a cam piece 
configuration at a stretch from Material W with cold forging ]. Consequently, cold 
forming for fabricating cold forming and the bore configuration for fabricating the 
profile configuration of the cam piece 1 can be performed now at the process of 
continuation so that it may mention later, and the cost cut by reduction of a routing 
counter and the dissolution of the inventory between processes is attained. 
[0042] the process of cold forging is subdivided still as shown in (B) of drawing 1 , and 
(C) — having — **** — a solid — with the contour-forming process fabricated in the 
configuration of the cam piece 1 with the material [ being cylindrical (cylindrical) ] W 
The bore cover-printing process which carries out finishing shaping is included in the 
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variant configuration like for example, a hole spline configuration about the correction 
process which prepares the thickness dimension of the cam piece 1 , the pierced 
earring process which performs punching processing of the shaft hole 2 formed in the 
center section of the cam piece 1, and the inner skin of the shaft hole 2. If it is the 
routing counter of only this, it will become possible to carry out continuous molding of 
all the processes from a contour-forming process to a bore cover-printing process 
with a high-speed multi-process forging press machine (multistage type cold-forging 
machine), and the improvement and the cost cut of productivity by shortening of the 
cycle time can be aimed at now. 

[0043] While the contour-forming process is further divided into the primary forming 
cycle and the secondary-forming process, setting the cylinder-like material W in the 
direction of an axial center in a primary forming cycle, setting an ellipse configuration 
or in the shape of an abbreviation gold coin and carrying out lump deformation Owner 
stage shaping of the part equivalent to the top face of middle Plastic solid W1 which is 
a process configuration while [ the ] having deformed, i.e., one side face of the cam 
piece 1, is carried out at a configuration including two flat surfaces 5a and 5b. It 
fabricates in the configuration which the thickness increases gradually toward the 
part which should serve as the cam crowning (nose section) 3 of the cam piece 1 so 
that it may mention later. 

[0044] Moreover, at a secondary-forming process, while it sets in order to carry out 
flattening of middle Plastic solid W1 by which owner stage shaping was carried out 
further in a primary forming cycle, and preparing a profile configuration in the 
configuration of the cam piece 1, printing pressure shaping of the cavity 4 is carried 
out at the part which should serve as the shaft hole 2. Although the cavity 4 in this 
process does not necessarily need to be fabricated, when lessening the field which 
should serve as a scrap in the case of pierced earring processing which distributes 
material meat and is later mentioned from an early stage as much as possible, it acts 
effectively. 

[0045] When a contour-forming process is finished with this secondary-forming 
process, Under— fill Q may occur still more in some middle Plastic solids W1. So, at the 
correction process following a contour-forming process, it sets in the thickness 
direction, preparing further the profile configuration of middle Plastic solid W1, and it 
sets right so that Under-fill Q may be lost. 

[0046] The part in which the cavity 4 was previously formed among middle Plastic 
solids W1 is pierced by the shear method of construction by making this into a 
prepared hole, and the shaft hole 2 is fabricated at a pierced earring process. 
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Furthermore, in a bore cover-printing process, ironing is performed with press fit of a 
mandrel about the shaft hole 2, and the inner skin of the shaft hole 2 is finished in the 
shape of toothing with the gestalt like a hole spline. 

[0047] Although drawing 1 shows the cylinder-like thing as a material W, it is more 
desirable to use the so-called material Wc of the profile configuration of the cam 
piece 1 which is a product as shown, for example in drawing 2 , and the variant 
configuration which makes an analog. The material Wc of such a variant configuration 
can be fabricated by the continuous casting process as shown in drawing 3 . That is, 
casting shaping is carried out as a cylindrical material Wn of a variant configuration by 
drawing out with through the die 13 by which forced cooling was carried out with the 
cooling system 12 according the molten metal in a holding furnace 1 1 to water etc., 
and drawing out with equipment 1 4. In addition, this kind of technique is well-known at 
JP,5-104209,A etc. 

[0048] Although it is also possible to cut from a cylindrical material in a predetermined 
dimension at a last process beforehand, and to supply this to the contour-forming 
process shown in drawing 1 irrespective of whether Material W (or Wc) is a 
cylinder-like thing or it is the thing of a variant configuration, it is desirable on process 
compaction and a middle inventory dissolution to supply a cylindrical material to a 
multi-process forging press machine directly, to cut at the initial process, and to 
supply to the contour-forming process which is a back process as it is. Moreover, 
what was drawn out and fabricated is made into a variant configuration in roll forming 
etc., casting as a method of fabricating the material Wc of the above-mentioned 
variant configuration in the shape of the round bar besides the approach of fabricating 
directly by the above-mentioned continuous casting process, and you may make it 
supply this to a cutting process. 

[0049] since there be little ingredient migration in the meuor axis direction of the cam 
piece 1 at the time of forging and it end when a material Wc be beforehand make into 
a variant configuration as mentioned above , it be large , the cam piece 1 of cam lifts 
with a large difference , i.e. , amount , of a m^jor axis and a minor axis , or the cam 
piece 1 the cam crowning 3 sharpened in a peace much more can be fabricate easily , 
and also when lessen the routing counter within a contour forming process , it act 
effectively . And when deformation until it becomes the configuration of the cam piece 
1 needed from a material configuration decreases, the load of metal mold is mitigated 
and it becomes advantageous also on the reinforcement. Therefore, it is also possible 
to be able to make deformation in a primary forming cycle small much more, to mix the 
primary forming cycle and secondary-forming process of drawing 1 substantially with 
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the magnitude of the cam piece 1 etc., and to form a contour-forming process into 1 
process. 

[0050] Although the material Wc of the variant configuration shown in (A) of drawing 2 
is defined by the radius of curvature R0 as the circular section of the part equivalent 
to the cam crowning (nose section) 3, the aperture angle theta 0 of the cam crowning 
3, and the ratios DO/dO of a major axis DO and a minor axis dO It is desirable to 
become the same as the ratios D1/d1 of those radius of curvatures R0 and the radius 
of curvature R1 of the cam crowning 3 of the cam piece 1 which is a final product 
configuration, respectively as shown in this drawing (B) of the value of DO/dO besides 
the value of the aperture angle theta 0, the aperture angle theta 1 and a m^jor axis D1, 
and a minor axis d1. However, when all conditions must have been fulfilled from the 
constraint on shaping of a shaping limitation, a capacity rating limitation, etc., it is 
made to make as priority the configuration of Material Wc, and the configuration of the 
cam piece 1 which is a product in agreement in order of the radius of curvature R0 of 
(1) cam crowning, the aperture angle theta 0 of (2) cam crowning, and the ratios 
DO/ dO of the (3) major axis D and a minor axis d. In addition, priority here corresponds 
with the ranking of the difficulty of configuration precision **** in the case of 
fabricating the cam piece 1 from the cylinder-like material W in the contour-forming 
process of drawing 1 . 

[0051] Here, when the tangent cam of the configuration connected with two tangents 
with which both share the base circle of the cam piece 1 and the radii section of the 
cam crowning 3 smaller than this as the aperture angle theta of the above-mentioned 
cam crowning 3 as shown in drawing 2 is assumed, the include angle which two 
tangents make is said. 

[0052] In the middle of the material W which finished primary shaping at the 
contour-forming process of drawing 1 , the process configuration W1, i.e., a middle 
Plastic solid As shown also in drawing 4 So that the direction of partial 5a by the side 
of the cam crowning 3 may become high, though partial 5a, it, and partial 5b of the 
opposite side which are equivalent to the cam crowning 3 side among the fields 
equivalent to one side face of the cam piece 1 which is a product are parallel to the 
side face of another side The thickness dimension as middle Plastic solid W1 serves 
as a configuration increased gradually toward the cam crowning 3 side by being a 
configuration with a level difference between these two flat surfaces 5a and 5b. When 
this thought is applied to the material Wc of the variant configuration described 
previously, it means that both the cross sections in each same include-angle alpha** 
of middle Plastic solid W1 which is a process configuration in the middle of Material Wc 
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as shown in drawing 5 , and the product slack cam piece 1 are the same. 
[0053] It is unsymmetrical and material volume is secured in the thickness direction 
as a configuration of the middle Plastic solid W1 to a product configuration like the 
above-mentioned cam piece 1 by which volume inclines toward the one direction, and 
the part equivalent to the cam crowning 3 is made brought near and filled with an 
ingredient, equalizing a thickness dimension gradually afterwards. The flow or plastic 
flow of an ingredient by the side of the cam crowning 3 it is easy to become 
inadequate [ fullness of an ingredient ] by carrying out like this in many cases 
[ crowning ] is promoted, and while shaping of the cam piece 1 with which the cam 
crowning 3 sharpened much more is attained, the percent defective by under-fill etc. 
is improved sharply. Of course, by promoting a flow of an ingredient, the load which 
shaping takes will be mitigated and it can contribute also to the reinforcement of 
metal mold. 

[0054] Moreover, if middle Plastic solid W1 which makes Materials W or Wc a former 
configuration as mentioned above serves as a configuration with a level difference 
including two flat surfaces 5a and 5b, the posture of middle Plastic solid W1 in the 
secondary-forming process following a primary forming cycle will be stable, and it will 
act effective in especially generating prevention of under-fill. For example, if middle 
Plastic solid W1 serves as a configuration with the level difference which includes two 
parallel fields 5a and 5b mutually as shown in drawing 6 Deform plastically correctly in 
the shape of a cross-section rectangle in the case of secondary forming set by the 
dice 6 and punch 7, and after that under-fill etc. prevents [ generating ], that of 
****** is received advantageously. When it does not have the level difference which 
includes two parallel fields 5a and 5b mutually, it is in the middle of shaping, and as 
shown in drawing 7 , middle Plastic solid W1 falls over, a phenomenon arises, it 
deforms cross-section trapezoidal shape or in the shape of a rhombus, and generating 
of Under-fill Q etc. is obliged. 

[0055] In the secondary-forming process of the contour-forming process shown in 
drawing 1 , the cavity 4 is fabricated for making it function as a prepared hole which 
serves as an origin of punching in the case of pierced earring processing at a back 
process, while bringing near an ingredient by the part which should serve as the cam 
crowning 3 positively. On the other hand, if coincidence shaping of the cavity 4 is 
carried out, generating of the unevenness of thickness will become unescapable with 
the ingredient upheaval by the periphery. Then, the correction process following a 
contour-forming process is performed in order to correct the unevenness of this 
thickness. 
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[0056] In a pierced earring process, after piercing and fabricating the shaft hole 2, the 
configuration like a hole spline is made to the shaft hole 2 by inserting the mandrel of 
the shape of a pin of the same cross-section configuration as a shaft etc. in the shaft 
hole 2 at a bore cover-printing process, and performing ironing. This obtains the cam 
piece 1 as a product as shown in drawing 8 . 

[0057] In this way, as shown in drawing 1 , carburization hardening is performed to the 
cam piece 1 which finished plastic working, and required surface hardness is secured. 
That is, since a surface carbon content is insufficient of Material W or the Wc itself 
unlike high-carbon steel as stated previously, carburization processing at a back 
process is needed. As the cam piece 1 to which carburization hardening was 
performed is shown in drawing 9 , compared with the hardening article of high-carbon 
steel, the hardness distribution differs and becomes what has a low internal degree of 
hardness. 

[0058] Finally, although the cam piece 1 will be combined with the shaft used as the 
other party, in case a mandrel is inserted in the shaft and it carries out diameter 
expansion (expansion) association, it receives an impact load, the input attaches it, 
and it causes a crack of the cam piece 1 at the time. In this case, it acts 
advantageously that the internal hardness of the cam piece 1 is low as mentioned 
above, and it becomes possible for shock resistance to improve and to prevent 
generating of the crack of the cam piece 1 at the time of diameter expansion. If the 
ingredient which raised impact strength by adding boron (B) beforehand as Material W 
or Wc especially is used, it will become more advantageous on the crack prevention at 
the time of the above-mentioned diameter expansion processing. 
[0059] The drawing below drawing 10 shows the concrete processing procedure of the 
multi-process forging press machine under the above-mentioned manufacture 
approach. 

[0060] Drawing 10 shows the primary forming cycle of the above-mentioned 
contour-forming processes, and after inserting the material Wc of a variant 
configuration as shown at drawing 1 1 in the dice 22 which has knock out pin 21, it sets 
it by punch 23. In the middle of Material Wc, by this the process configuration W1, i.e., 
a middle Plastic solid It becomes a configuration with a level difference so that the 
direction of field 5a by the side of the cam crowning 3 may become high, though field 
5a, it, and field 5b of the opposite side which are equivalent to the cam crowning 3 side 
among the fields equivalent to one side face of the cam piece 1 which is a product are 
parallel to the side face of another side as shown also in drawing 12 . Forging shaping 
is carried out at the configuration which the thickness dimension as middle Plastic 
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solid W1 increases gradually toward the cam crowning 3 side as a result. 
[0061] Drawing 13 shows the secondary-forming process of the contour-forming 
processes, after inserting middle Plastic solid W1 shown in drawing 1 2 into the dice 25 
which has a lower punch 24, it sets it by the upper punch 26, and it carries out printing 
pressure shaping of the cavities 4a and 4b to both sides while carrying out flattening 
so that a level difference, two comrades (field 5a and 5b), may be lost. Middle Plastic 
solid W1 as shown in drawing 14 by this is acquired. In addition, since Cavities 4a and 
4b function as a prepared hole of the shaft hole 2 like the hole spline configuration 
described previously, in order to bring close to the configuration, they have been made 
into the polygonal configuration here. 

[0062] Drawing 15 carries out pressurization constraint of middle Plastic solid W1 
which shows the correction process following a contour-forming process, and was 
shown in drawing 14 by the lower punch 28 and the upper punch 29 within the dice 27, 
and corrects a configuration. Middle Plastic solid W1 with which configuration 
precision was raised more as the result as shown in drawing 16 is acquired. 
[0063] Drawing 17 shows the pierced earring process, and pierces and fabricates the 
shaft hole 2 to middle Plastic solid W1 shown in drawing 1 6 based on shearing of a 
piercing punch 33 and an upper punch 32 within a dice 30. In addition, the tip of a 
piercing punch 33 is formed in the axial spline configuration, and Scrap S is generated 
by the center section of middle Plastic solid W1 being pierced as a shaft hole 2, as 
shown in drawing 18 . 

[0064] To middle Plastic solid W1 which shows the bore ironing process and was 
shown in drawing 18 within the dice 34, drawing 1 9 presses the counterpunch 37 of 
the axial spline configuration for bore ironing fit in the shaft hole 2, and finishes the 
shaft hole 2 in the shape of [ of a hole spline configuration ] normal form. As the result, 
the cam piece 1 as shown in drawing 20 will be obtained. In addition, the counterpunch 
47 which replaced with the counterpunch 37 shown in drawing 19 , and was shown in 
drawing 21 can also be used. 

[0065] The drawing below drawing 22 shows the example when the so-called 
multistage type cold-forging machine (cold former) of a horizontal **** type is made 
to perform shaping at each process which is drawing showing the gestalt of operation 
of the 2nd of this invention, and was shown in (B) of drawing 1 , and (C). 
[0066] The multistage type cold-forging machine 50 has the primary forming cycle S2 
of a contour-forming process and the secondary-forming process S3, and correction 
process S4, the pierced earring process S5, the bore cover-printing process S6 and 
the work-piece discharge process S7 as well as the cutting process S1 which cuts the 
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material Wc of a variant configuration as shown in drawing 2 from a coil strip by 
making a bolster 51 into a subject, as shown in drawing 22 besides drawing 1 . In 
addition, it is considered beforehand that it combines with the completeness as cam 
piece 1 increasing, and the outer-diameter dimension becomes large gradually, 
passing through some processes of (B) of drawing 1 , and (C). 
[0067] While the space of drawing 22 , the cutter 52 which cuts the coil strip (it 
mentions later about the coil strip itself) supplied from a rectangular cross for the 
material Wc of a variant configuration like drawing 2 , and the gripper 53 which grasps 
the material Wc after cutting are formed in the cutting process S1, the dice 54 is 
formed in the primary forming cycle S2, the secondary-forming process S3, correction 
process S4, the pierced earring process S5, and the bore cover-printing process S6 
at each. Moreover, the work-piece discharge punch 55 which appears frequently from 
the space and the rectangular direction of drawing 22 is formed in the last work-piece 
discharge process S7. and — since this multistage type cold-forging machine 50 can 
be understood to be what leveled drawing 10 and the direction of an opposite axis of 
the dice and punch in 13, 15, 17, and 19 — a bolster 51 — receiving — the approach 
from a horizontal direction — alienation — the punch which counters each dice is 
formed in the ram besides the illustration which operates. 

[0068] The transport device 56 for carrying out sequential conveyance of middle 
Plastic solid W1 fabricated at each processes S2-S6 at degree process is formed 
above the bolster 51. This transport device 56 an air cylinder or a servo motor to the 
slider 58 which carries out level round trip migration based on the actuation of the 
drive unit 57 made into a subject It is a thing equipped with a total of five grippers 
59A-59E for grasping middle Plastic solid W1 or the cam piece 1 . While each grippers 
59A-59E are located so that it may not interfere in the front-face side of the 
corresponding dice 54 with this, the reciprocation stroke of a slider 58 and spacing of 
grippers are set up so that it may become equal to each process S2 - the pitch 
between S7. In addition, the multistage type forging machine equipped with this kind of 
transport device is well-known at JP,1 1-47877.A etc. 

[0069] And if the condition of drawing 22 is made into a conveyance standby condition, 
middle Plastic solid W1 which finished shaping at each processes S2-S6 will be 
grasped by each grippers 59A-59E which are in a conveyance standby condition so 
that it may mention later. Middle Plastic solid W1 currently grasped by each grippers 
59A-59E because each grippers 59A-59E move to degree process all at once based 
on the forward movement of a slider 58 after that is conveyed to degree process. 
Each grippers 59A-59E will return to the location again shown in a conveyance 
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standby condition, i.e., drawing 22 , based on double-acting actuation of a slider 58, 
after standing by at degree process with a slider 58 temporarily and completing 
shaping until shaping at degree the process is completed. 

[0070] In addition, the duty which conveys this to the primary forming cycle S2 after 
grasping the material Wc of the variant configuration cut from the coil strip by the 
cutter 52 of the cutting process S1 so that the gripper 53 in the cutting process S1 
may also carry out synchronous actuation with each above-mentioned grippers 
59A-59E and may mention later is carried out. 

[0071] Each gripper 53, and 59A-59E are equipped with the piece 60 of a pawl of the 
pair in which rocking closing motion is free as shown in drawing 23, and they grasp 
middle Plastic solid W1 or the cam piece 1 to each piece 60 of a pawl by the retention 
span determined with the spring constant of flat spring 62 by connecting the gripper 
body 61 and each piece 60 of a pawl by flat spring 62. When the punch only with the 
bigger specified quantity than middle Plastic solid W1 which the piece 60 of a pawl is 
grasping has advanced into the opening edge of the grasping side in each piece 60 of a 
pawl so that comparatively big C beveling (a sign 63 shows a chamfer) may be 
performed and it may mention later, it permits extruding middle Plastic solid W1 , 
extending the piece 60 of a pawl with the punch. 

[0072] Here, in connection with sequential processing progressing to the bore 
cover-printing process S6 from the primary forming cycle S2, it is beforehand set up 
so that the profile configuration as middle Plastic solid W1 may become little by little 
large each time, therefore each grippers 59A-59E have given beforehand the grasping 
cost which can respond to the difference in the above-mentioned profile configuration. 
[0073] Therefore, if the detail is explained according to the structure of such a 
multistage type cold-forging machine 50, referring to drawing 24 , for example by 
making the primary forming cycle S2 into the example of representation, as shown in 
this drawing (A) Synchronizing with the forward movement of the previous slider 58, 
the material W of the variant configuration after cutting processing is conveyed to the 
front location of the dice 54 of the primary forming cycle S2, after having been 
grasped by the gripper 553, and it is positioned in the location. That is, a dice 54 side 
carves (impression), and it is positioned so that 64 and the profile of the material W 
currently grasped by the gripper 53 may be in agreement. And if punch 65 of the 
primary forming cycle S2 carries out advance actuation, Material W will be pushed in in 
the carve lump 64, and while punch 65 extends the piece 60 of a pawl of a gripper 53, 
as shown in this drawing (B), primary shaping will be given with the same gestalt as 
drawing 10 . 
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[0074] After primary shaping is completed, as shown in this drawing (C), punch 65 
retreats first, and ail the grippers 59A-59E (Grippers 59A-59E all are not grasping 
Material Wc or middle Plastic solid W1) containing the gripper 53 which was 
subsequently standing by by the primary forming cycle S2 till then return to the 
original location all at once by double-acting actuation of a slider 58. By this, gripper 
59A will be located in the primary forming cycle S2 instead of a gripper 53. while a 
knockout punch (knock out pin) 66 carries out advance actuation as shown in this 
drawing (D) in this condition, and extruding middle Plastic solid W1 in the carve lump 
64 — in addition — and the piece 60 of a pawl of gripper 59A is extended with that 
middle Plastic solid W1, and gripper 59A is made to grasp middle Plastic solid W1 after 
primary shaping Shortly after gripper 59A grasps middle Plastic solid W1, a knockout 
punch 66 returns to the original location. 

[0075] When this condition is the same as the condition of this drawing (A) except 
that gripper 59A was changed, therefore the slider 58 of a transport device 56 
performs the next conveyance actuation, middle Plastic solid W1 after the primary 
shaping termination currently grasped by that gripper 59A will be conveyed to the 
following secondary-forming process S3. 

[0076] Such a series of actuation is fundamentally the same also in each processes 
S3-S6 other than primary forming cycle S2, and actuation of all the processes S1-S7 
synchronizes, and it is performed in parallel. However, in the work-piece discharge 
process S7, as shown in drawing 25 , synchronizing with the knockout punch 66 of 
each processes S2-S6 carrying out advance actuation, work-piece discharge punch 
67 carries out advance actuation, and only actuation which extrudes the cam piece 1 
(refer to drawing 1 ) which finished bore ironing from gripper 59E is performed. And the 
cam piece released from gripper 58E is collected as a product. 

[0077] The carve lump 64 of the dice 54 in each processes S2-S6 here It is set up so 
that the so-called cam top equivalent section which will manage shaping of the cam 
crowning 3 as shown in drawing 26 may serve as facing down. The conveyance 
posture of the material Wc by the gripper 53 and transport device 56 which were 
described previously, or middle Plastic solid W1 is also beforehand set up for that cam 
crowning 3 side so that it may become facing down, in order to double the posture of 
middle Plastic solid W1 with coincidence to the posture of this lump [ carve ] 64. 
[0078] Therefore, if it explains taking the case of the primary forming cycle S2 shown 
in drawing 24 In case this is stuffed into the carve lump 64, releasing the material Wc 
of a variant configuration from a gripper 53 by extrusion actuation by punch 65 Only 
few amounts beta carry out self-weight fall of the material Wc at the moment of being 
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released from a gripper 53, as shown also in drawing 26 and 27. Since the cam 
crowning 3 side is downward, Material Wc and the cam top equivalent section of the 
lump [ carve ] 64 will agree immediately with the profile by the side of the cam 
crowning 3, and the so-called self ROKETO function or an automatic alignment 
function will be demonstrated. 

[0079] In more detail, as shown also in drawing 27 , only the specified quantity beta 
carries out self^weight fall at the moment of the material Wc of the variant 
configuration currently grasped by the gripper 53 having been extruded by punch 65, 
and being released from the retention span. Primary shaping will be given by the cam 
crowning 3 and cam top equivalent section by the side of the carve lump 64 agreeing 
immediately, and being pushed into the pars-basilaris-ossis-occipitalis side of the 
lump [ carve ] 64 while it has been in the condition in which ingredient allocation 
inclined toward the cam crowning 3 side substantially. 

[0080] Therefore, ingredient allocation inclines toward the cam crowning 3 side from 
the quite early stage rather than the welding pressure of punch 65 acts on Material Wc. 
Would give priority to the cam crowning 3 side beforehand, and the ingredient (material 
meat) will be full. The cam crowning 3 side it is supposed that an ingredient cannot be 
easily full of the crowning harder [ which is acute /-like / with last thing ] in many 
cases can be made fully filled with an ingredient, especially, generating of the 
thickness deviation by the side of the cam crowning 3 or under-fill is prevented, and it 
can also be contributed to the forging progression in quality now that it is cold forging. 
[0081] conversely, when saying and the sense of the lump [ carve ] 64 in each dice 54 
is set up so that the cam crowning 3 side may serve as facing up as shown in drawing 
28 The moment Material Wc carried out selfH/veight fall, Material Wc falls over within 
the carve lump 64, a phenomenon occurs, especially since ingredient fullness is 
insufficient, it becomes easy to generate the thickness deviation and under-fill by the 
side of the cam crowning 3, and such fault can be effectively canceled with the gestalt 
of the above-mentioned implementation. 

[0082] In addition, although drawing 26 and the behavior of 27 were explained taking 
the case of drawing 1 and the primary forming cycle S2 shown in 24, the behavior is 
fundamentally the same also about each other processes S3-S6. Moreover, even 
when W is used for the material W of the shape of a cylinder as replaced with the 
material Wc of a variant configuration and shown in drawing 1 , it cannot be 
overemphasized that the ingredient allocation which thought the cam crowning 3 side 
as important similarly so that clearly from drawing 29 can be given. 
[0083] Furthermore, when it sees about the relation between the carve lump 64 of the 
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dice 54 in the primary forming cycle S2 described previously, and the carve lump 64 of 
the secondary-forming process S3 which is a back process as shown in drawing 30 for 
example, Since it is premised on carrying out the parallel displacement of middle 
Plastic solid W1 horizontally [ process / S3 / which is a back process / 
secondary-forming ], and conveying it from the primary forming cycle S2 which is a 
last process, The center-of-gravity location G of the lump [ carve ] 64 of both sides is 
made mutually in agreement, and as shown in drawing 26 and 27, in case it stuffs 
middle Plastic solid W1 into the carve lump 64 of the secondary-forming process S3 
accumulating, middle Plastic solid W1 will carry out self-weight fall only of the 
specified quantity beta. 

[0084] Then, when only the specified quantity a (=beta) makes the center-of-gravity 
location G of the lump [ carve ] 64 of the secondary-forming process S3 which is a 
back process offset beforehand up to the center-of-gravity location G of the lump 
[ carve ] 64 of the primary forming cycle S2 which is a last process as shown in 
drawing 30 , the above-mentioned self^weight deposit beta will be offset. That is, the 
height location of the section [ cam crowning 3 and cam top equivalent section by the 
side of the carve lump 64 ] will already have corresponded in the phase where middle 
Plastic solid W1 conveyed from the primary forming cycle S2 as shown in drawing 32 
is grasped by gripper 59A. Without being accompanied by the previous self-weight fall 
only for the amount beta of offset, as an interrelation of the carve lump 64 and middle 
Plastic solid W1, ingredient allocation can be made into priority or the condition of 
having made it inclining at the cam crowning 3 side, and the relative-position 
arrangement precision of middle Plastic solid W1 and the lump [ carve ] 64 improves 
much more. 

[0085] As shown in drawing 30 , even if it is the case where the above amounts a of 
offset are not set up between the carve lump 64 by the primary forming cycle S2 
which is a last process, and the secondary-forming process S3 which is a back 
process, and 64 comrades here If it sets up so that the cam crowning 3 side may 
serve as facing down as a conveyance posture of middle Plastic solid W1 If it is made 
to drop middle Plastic solid W1 positively by the above-mentioned amount a of offset, 
and the EQC in the conveyance process of middle Plastic solid W1 from the primary 
forming cycle S2 to the secondary-forming process S3 (offset), the same 
effectiveness as the above will be acquired. 

[0086] A setup of the amount a of offset of the lump [ carve ] 64 between these 
before process and a back process (=beta) or the amount a of offset in a conveyance 
process is similarly set up in other process S4-S6 by which two processes will adjoin 
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mutually. 

[0087] Next, the desirable gestalt of the coil strip of the variant configuration which 
will be supplied to the multistage type cold-forging machine 50 of drawing 22 is 
explained. 

[0088] The cylindrical material Wn fabricated by the continuous casting process, for 
example as shown in drawing 3 is made into a coil strip 70 by being rolled round by the 
predetermined drum by making the field of the opposite side into the inside with the 
cam crowning 3 side at a back process, as shown in drawing 33 , and this coil strip 70 
is set to the uncoiler 71 arranged at the preceding paragraph of the multistage type 
cold-forging machine 50 as shown in drawing 34 . In addition, when the cam crowning 3 
side is carried out inside, since the touch area is small, carrying out the cam crowning 
3 side outside, and rolling round the cylindrical material Wn, as shown in drawing 33 
has bad stability, and it is because there is a possibility of making the most important 
cam crowning 3 deforming on a function. And a coil strip 70 will be supplied to the 
multistage type cold-forging machine 50, after passing through a straightening 
machine 72, being rewound by the uncoiler 71, and it will be sent out one by one from 
the dice of the cutting process S1 of drawing 22 . 

[0089] In this case, if it sets to an uncoiler 71 so that the rewinding starting position 
73 of a coil strip 70 may turn up as shown in drawing 34 , in the leader of a coil strip 70, 
it will not be in agreement with the posture in which the cam crowning 3 side becomes 
facing up, and the posture 3, i.e., cam crowning, side made into an ideal becomes the 
multistage type forging which was described previously with facing down. Therefore, 
by the time it conveys the material Wn cut at the cutting process S1 to the primary 
forming cycle S2, it will be necessary to make the posture reversed, and it is not 
desirable. 

[0090] Then, it can be made now in agreement with the posture in which the posture 
[ in which the posture in the leader of a coil strip 70 is made into an ideal at multistage 
type forging ] 3, i.e., cam crowning, side serves as facing down, by setting the coil strip 
70 to an uncoiler 71, and carrying out it like this so that the rewinding starting position 
73 of a coil strip 70 may turn up, as shown in drawing 35 . 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing the outline configuration of the process as 
a gestalt of desirable implementation of the manufacture approach of the cam piece 
concerning this invention. 

[Drawing 2] The explanatory view which compared the material and product 
configuration of a variant configuration. 

[Drawing 3] The explanatory view showing the outline of the continuous casting 
process for obtaining a cylindrical material. 

[Drawing 4] The configuration explanatory view of the middle Plastic solid which 
carried out owner stage shaping. 

[Drawing 5] The explanatory view which compared with the product configuration the 
middle Plastic solid which is a process configuration the middle. 

[Drawing 6] The explanatory view of a secondary-forming process using drawing 4 and 
the middle Plastic solid of 5. 

[Drawing 7] The explanatory view of a secondary-forming process in case two parallel 
fields cannot be mutually found in a middle Plastic solid. 
[Drawing 8] The explanatory view of the cam piece completed with the bore 
cover-printing process of drawing 1 . 

[Drawing 9] The property Fig. showing hardness distribution of the cam piece after 
carburization hardening processing. 

[Drawing 10] The important section expansion explanatory view showing the detail of 
a primary forming cycle among the contour-forming processes shown in drawing 1 . 
[Drawing 1 1] The explanatory view of the material of the variant configuration used by 
the primary forming cycle of drawing 10 . 

[Drawing 1 2] The explanatory view of the middle Plastic solid acquired by the primary 
forming cycle of drawing 10 . 
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[Drawing 131 The important section expansion explanatory view showing the detail of 
a secondary-forming process among the contour-forming processes shown in drawing 
1. 

[Drawing 141 The explanatory view of the middle Plastic solid acquired at the 
secondary-forming process of drawing 1 3 . 

[Drawing 151 The important section expansion explanatory view showing the detail of 
the correction process shown in drawing 1 . 

[Drawing 161 The explanatory view of the middle Plastic solid acquired at the 
correction process of drawing 15 . 

[Drawing 171 The important section expansion explanatory view showing the detail of 
the pierced earring process shown in drawing 1 . 

[Drawing 181 The explanatory view of the middle Plastic solid acquired at the pierced 
earring process of drawing 1 7 . 

[Drawing 19] The important section expansion explanatory view showing the detail of 
the bore cover-printing process shown in drawing 1 . 

[Drawing 20] The explanatory view of the cam piece completed with the bore 
cover-printing process of drawing 1 9 . 

[Drawing 211 The explanatory view showing other examples of the tool used at the 
bore cover-printing process of drawing 1 9 . 

[Drawing 221 The transverse-plane explanatory view showing the outline configuration 
of the multistage type cold-forging machine of a horizontal **** type as a gestalt of 
operation of the 2nd of this invention. 

[Drawing 231 The important section enlarged drawing of the gripper used with the 
multistage type cold-forging machine of drawing 22 . 

[Drawing 241 The cross-section explanatory view showing the material between the 
dices and grippers in the primary forming cycle of drawing 22 , or the delivery 
condition of a middle Plastic solid. 

[Drawing 251 The cross-section explanatory view showing actuation at the 
work-piece discharge process of drawing 22 . 

[Drawing 261 The explanatory view showing the relation between the material in a 
primary forming cycle, and the carve lump by the side of a dice. 
[Drawing 271 The actuation explanatory view in the vertical section of drawing 26 . 
[Drawing 281 The explanatory view at the time of making the material of drawing 26 , 
and the sense of a lump [ carve ] into the reverse sense. 

[Drawing 291 The explanatory view showing the relation between the material at the 
time of replacing with the material of the variant configuration of drawing 26 , and 
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using a cylindrical material, and the carve lump by the side of a dice. 
[Drawing 30] The explanatory view showing the relative-position relation of a lump 
[ carve ] of a primary forming cycle and a secondary-forming process to drawing 22 . 
[Drawing 31] The explanatory view at the time of drawing 30 carving and setting up 
the amount of offset of the specified quantity in the vertical direction as 
relative-position relation of lumps. 

[Drawing 32] The actuation explanatory view in the vertical section of drawing 31 . 
[Drawing 33] The important section enlarged section explanatory view of the coil strip 
before being cut as a material of a variant configuration. 

[Drawing 34] The explanatory view showing the general set condition of the coil strip 
to an uncoiler. 

[Drawing 35] The explanatory view showing the set condition over the uncoiler of the 
coil strip adopted with the gestalt of the 2nd operation. 
[Description of Notations] 

1 — Cam piece as a product 

2 — Shaft hole 

3 — Cam crowning (nose section) 

4 — Cavity 

4a, 4b — Cavity 

5a, 5b — Flat surface 

50 — Multistage type cold-forging machine of a horizontal **** type 
64 — Carve lump 

70 — Coil strip 

71 — Uncoiler 

73 — Rewinding starting position 
Q — Under-fill 

R0 — Curvature of the cam crowning as the circular section 

51 — Cutting process 

52 — Primary forming cycle (contour-forming process) 

53 — Secondary-forming process (contour-forming process) 

54 — Correction process 

55 — Pierced earring process 

56 — Bore cover-printing process 

57 — Work-piece discharge process 
W — Material 

W1 — Middle Plastic solid 
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Wc — Material of a variant configuration 



[Translation done.] 
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•fe * h $ #r *5 < a\ o < ttawaa i 3 dam<D £ *> 
^^Anw*»xe<H©»oii*cc)*AiasBffi^ 
awe $ /c ±r * m jnugft zwL&frMA-rz^m 
aut, «xs^6«x««:rtiiBij«»#*s»a6-i-4aa 

i*4&£>AT4o 

[0 027 ] UfcrtJoT. £*1&HM&91 1-1 3&CfE 
*8<D«9§rM\ «XS<DIB*}ii*&C*fL/T«rXS*»6(D 
*IH^f**#AT4IRK: % *©i|ira«0B#©*AliaB 

$ca4. 

[002 8 ] 1 4CClEt8©*9l«. »*3S8 - 1 

^ & g? b M ttttftWTflKc a 4 J: 5 cc a -f * 7 

[0029] rat>fe. *Affl»«a»*iWB«:Lr« 

tiftRLW 6±8B»f(^ fittCcttfe-T 4 C A «rtt 

tt#AHSWH#±|oj*Aa9* jfctcjS^fcJiSaaAII 
SWffi#T|6j * A a 4 cfc 5 a&«Wa*» 4 A 

3fl8Lfc4><Dr#>4o 
[0 03 0] IfcJ&^t, C©i»*Bl 4CCiB*K<D§fe9H 

CA*8J«ALfci8£(c % WKa«©3R«<DfiI**«SX 
fk(D±rJ;0£F$lA>fcCDAa4o 
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[0 03 1 ] 

a< 4*>*if»iEJexe4b*r^Xg*5cl:CKrtSLc:*X 
CC ** W 4 ffit<Dj&PJLWffiJtV * -5 A C 4 CD— ^CdSStt 

r©*»w©ia£ia^tB3*wcc^:* < a^r-e-<D*7Aii«B 

K»*a^CcB.o^rt*©«Sfe*^5 C 4tt< gacc 

?^1^4flH*r*©«3Mrft*as«r* 4<fc 5 tea 

4. 

[0 03 2] I»3jSS3 CCKttOI&lJBCC Jt*l«, teffoSJg 
XSCC»AStiS3RWCCW^tt< tfe^At-^cD^A 

20 &A^SA<D^A#a#Ab~;*^a:b£#Ay:7 h 

fi<£> A£ a * A b- x «r#ISi8 jMSPT & |g<Dtt*B&R 
©fiR JK#$g A a 0 . «Ktt»*«)/jN3ft*Aa8Si 

rfe^&t^xgftrsaccj^rdija*^**^, 

_hiB A 13 » Oc£SS© ©#(Dffi^ A Wl* T * ©fi^MM fc * 

[0 0 3 3 ] M9&I4 (CBflOJHKC <fc*i«, tefP^S^ 
XgCcaAStiS*t*CCW5?3tc< Afe#Ab-;*<D#A 

#ft#^»tt#3jhrc>4CA«:j:?K W*«3CciBt8 

fiS^^-/isa a a o > s 6 a 4 xs»cobij« a 
fi»4Kb«3ftarft6j:9(ca&a*». ^m^sk: 

IBtgcoj: ^^c, jR*t*J^At:-^ <tffifH»*ai/rc*r 
cc H5£ s nr C >4 A ±f B(D a A »• A a 4 . 

[0034] m^me tcsmomiic swas i 

-5 ©l»r*l©8Bt8CC*$tir «>*IIB^XgA b'TXX 

Xffi ^S*Xffi A L X C * 4 tc#> . £*«/jN|R(DXgar 
40 WJtB©BW*»JSRr4CA^r*4AAfc«caajsJaB*s 
nJtetao, Xg«<D*J«A*BiaEI»©»?B«:J:43^ 
h y a 6 O'^3feMtt(0f6)± * @ 4 C A pjfig A a 
4 0 

[0 03 5] »*S7 «CfBt8©*Wec J:#itf , A L 

*Atr-^j&K«cj5K«-r4cA^ojfiBAa»). ^Af- 
fcxgrtf A^r^4<t^ccaor. xg^(Dgi]?g 

50 AXgMl£*©HSfiOCJ:4:a* h ^>^«Ifi6Aa4. 



9 

[0036] *<d±, ftwmmmimicm&iMAti&m 
n&±it^x*<DW2ftm*m%:K> , rtSB®s«<sc>4> 

l r &Mm<D # a e - * <z> tun <di££ ^RfiiL-r & c t a* 

[0 03 7 ] IS^8 , 9 CCffii8©f8lBK:«fc*l«* ±SE 

&i:mx<Dm}&* AimmzTfa £ cc u /c#s§t> 
& o ja^cd * a mmmsfc t&&*> k^rt setter* 

[0 038] fS^S 1 1 (CiBtt©»W«: <tn«, 1£I« 
S/cfSSSJt 1 2, 1 3CCiBtt©«WCC<fcnW. 

A^w^m tux, mummcom o i&#<Dfi'i>&Bcc*f 

Xg«Ci*i|ffl^(**»iS^43llSr*(D*BJ^<*©S 
<&ftB*»r^fcttT;#fc£tt 3 tf£ J: cc L/c feCDr 

[0039] mmm 1 4 CC83K©«IBCC J: tiK. #A f 
6, ^AJlgffljj^^^ # 
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[0 04 0] 

[0 04 1 ] m 1<D (A) «:^TJ:^tC, ftffflfm *S 

<^^i m^\i. mmc<D^mm&o. 2°/o©scr 
io 4 2oh«) zm^zctzmmtTZo ismftottw 

[004 2] ^F^3gCDX|g«5 1 CO ( B ) , 

(C) <D£ 5dCM5HtZtlXte*). **Rfgf« (Rtt 
20 <DfRWW£feoT*7Ab~;* ia>JBK(cfiJE»T&M 
WS0Iii, *Af-X K0fl[*^ffi4B[iLS»iEX 
^<b, *7Atf-* l<D*5feS|5CCff^$tl4^^7 h^2 
OfT^S^flDX^tf ^t'T^Xfii, b^Oft 

f±±ifflEJB-r*rtSLc:*xiii^*nrc^. 
*ro±r<Dxs*i»a©^xgiajt^u^« (^es; 

30 ^an-SJ; ^cc^^> 0 

[0 04 3] ttJWWKXStt, $ ^CC-^fiR^XIicbX 

^KJBxei(c»*»tirteD, — XJ&BxmxitZFltiVZ 

a*xgjg«r i c 5<D*Fa^»w i ©±srr& 

W^Ab'-X 1 CD— ^(D(fflffiiCtB^-r^SP^Xo<D 
¥S5a, 5 bZ^mWilC&mmZLX, f^T^J: 
^CC^Af-^ KD^AHSB (^-Xg|5) 3<t&£^<& 

40 [0 04 4] */c, -^cfijaexiirw, — ^CfiBKXS«C 
xmS^BStitctpfSfSBPFN 1 6tcffl^Mt$#€> 
^<Jgx^-CfgfPff^^^Af-x lOj^KCcSEit* 

E^-r^o c<Dxiir(DiM]RSgp4(D^«^rufe^ 
[0045] c (D^xmzxmz t> -o r lewfiSBxs* 

so ^r^>oi^^*^ e fct, ^fP^X@«:^< m 
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[0 04 6 ] t7^Ilr« ( *[ffl«ttWl(DH5t 
n>(Dt£A£fcoTUC£?fflX£SSU h 7^2 0)1*9 

«B*^^^ ^>©to#»fflriaciji5ttccf±±W5o 

[0047] HI tiifWi ltP)ftttCDfc©^l 

r c > * # . 05 £ »H 2 tc^ -f J: 5 *c it a-c & & # a fc* - 

fc, C©a©a*ttWA««FBB^5 - 1 04 209^ 
[0 04 8 ] MtfW ($/c»Wc) ttRtttROfcOT* 

&Ltetfi%5\£tti*l^Ltcb<D&u-)l^mtcxm 
[0 049] ±IE<D <fc 5 CcSttW c *¥#>mBBV<t L 

stctfAStt^, tt9Pjfl9Kxsrtr©xe»«riJ>ac < -r 

jus*— ©i/hs<-rsci^r* % 
^xa<b«-MKcbri>iisidaBxs«— xsft-r&c i 

[0 05 0] (A) fc5*0fc«fcJBtt©**#Wc 

lt©ft$#iR0, *AHgfl3<Dgg£#0 0. 
gSD0<b)iSd0 <fc©JfcD0/d OCCi: 
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DO/dO0ffi©^hfn^ PS (B) CCtjcTJ^K: 

SR 1 . 1 . &J:tffi&D 1 <!:*SSd 1 t(Dtt 

D l/d 1 £HCCcfcS©*sS$Ol>. Ml, 

fcU#ttl>»£K:tt, ( 1 ) #AJS8B£>a^¥&R0, 
(2) *AB»<D»*ft0 0, (3) gSDi^Sd t 

<DktD0/d0<DmicQ£fcm&tLX. $WcOM 

io <b§a D a a r*£#At:-~-* KDmvttz— as«j:^ic 

^cDffJttffS ffl L ©» b 3 <DM& £ M is u r c > & o 

[005 1 ] CCT\ ±ie#AJIg|J3<DBJ£ft<9<t«:, 
02tc^J:5K:*;At:~;* 1 <D^-*-!f-*;l,<tC**i 

[005 2101 <D&m&ffiJMfcX—*X!&B*:i&jLtc 

20 ^w©jfi*xa»«ra*>ft4iiHJ5dEJB#witt. H4 
^cta^-r hmv>*)%n a jisp 3 ffjtcffi^-r £ 5 a t 

# AHSB 3 ffi<DSB# 5 a <Djy$m <U^^^^tx 
6Xo<D¥H 5a, 5 b <DffflK:l3^£ W L fcff£t# i^o 

H5CC^-rj:5CCjR»Wc©jft*XSJKttr**ili 
30 MfiEJBWW 1 iSo a p/c^^Af-X 1 (D^^-etlCDPi— 

Ma" x<Dmwm&&fcfflcx&zc±&mkLXi<> 

[0 0 5 3 ] ±IB^7 A f-X 1 <D£ 5 ft#S*i»r JLo— 

HteEjfcttw 1 (Dff^tti iti^^titt^ * - a^ 

^6il^^^^CCi^--->fbLa^e^A]l 

^7 AUgp 3 flPJ^Ot*f4©«ti 4> L/ < ttSMSfeiftttSiSJi L 
40 X % — e<h^AHg|53<D^o/c:^Af-X 1 CD^S^pI 

[0054] ±fiao<fc^cc*wws/c«Wc*7c 

JBttit ^*BMf*W 1 *CoWI5 a , 5b£^ 

ts^z^Ltcftrntte^x^zt. --XfSiBxmicffi 

< n;>^JEJBxaroit«|fflfltJg»W 1 OSMtfaESSfcU 
50 TnfcfcMc, *5S^{*Wl^SCUCW^XocDffi5 
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iOE l < mmtm l x^m<D&&j5±<D±.xmmc « 

[ 0 0 5 5 ] 0 1 CC^LfcteS¥^Xg©-^SJgXg 

(c*$c»riaBW4*fiSJKLT:c^a©«, *7ahsi53<!;& 

«**^pJiK4«c*. fcr k t69i^xiItctt<ttiE 
XgfcS C Ofl»©^yflS— $ ZffiJE-? £ /c#> cctf *>ft 4 o 
[0 0 5 6 ] bT7XIg{C*j^t, + 7 VR2*fl*> 

ik*f$MLftfkic. ft&Lc:zj:micxis+7\-±m-- 

LrUCT#»DX^ifi-rc<5:(C<fc0, HTv: 2 

7*^>©c:<h^tK(c{±±tf£ 0 ch«cj:»K 08K 

[0 0 5 7 ] C^LTgittJnX^^/c^Af>-XHC 
0 1 CC^U/c<fc 5K§§3&#sA*i*«6U ^SttfilffiBBS 

Wc Btt^iB^J^iSttO^ffiOK^l^aLrc* 
SG>T\ «Xg-C(Di!SK«affi*«U&S4 3Q:4. «£S!SAtt 
f>m$tltc*7J*t:-Z 1 0 9 CC^T <fc 5 tCigj^gi 
CD^AtlD D D <bJ:b-<r^<D®5^^«^o, rtgpggg^ 

[0 0 5 8 ] ^fAf-Xl ««^M(C«tH#ffilJ4*<b^ 

+ 7 h£M^fc>3*i£c<tte&£# v ^(Dis + v hit 

*<DA*^ffl*#W^©*AfcT-^ 1 ©an 

* (B) ^mmtiC «^a*fa±3i*/c» 
[ 0 0 5 9 ] 0 1 0«TOBIffittiJBC«HJft*ffi©fci 

[0 060 1 010 tt±iBt6!BJiRJBXS© 5 ^©-^^S 
JBXg47nbT*5«5, ^^7^hb'>2 l^rWt^y 
* 2 2 <D*K0 1 1 CC*-f J; 5 fcltff^ttOfgttW c 
*mAUtc±X'*>?2 3CCcfc0{gx.iiO o CftKJ: 
0, ^WWcCD^X^t^T^^^tfj^^Wl 

«. si 2tc4>^-r<t ^tci?p o pr^)4^Af-^ io- 
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« tc tas r ^ m© 5 % *? a use 3 ffirj cc tB^ *r & m 

5 a <t^ft<hJ5*HIiJ©ffi5 b £&mJi<Dmm£¥ftXi!b 

r (Dmtt&frjj a na5 3 weft** o r as«-r & jfctKK: 

[006 1 1 013 «ISIB^Xg(D ^ %©r#CJ«*X 

*{CB 1 2 CC7SLfc*BI«EJB»W 1 *J* AL/eJL~C7 * 
10 2 6te<£9$g;tiA^ ro©I5a, 5 bill 

RSSB4a. 4b^EnH^-r^o CfttCJ: ot0 1 4 CC 
5VTJ:9tt*IBjaaB(*Wl*»*. fcfc, 0081954 a, 
4 b Mtc^/c/^^ 7*5 -f >BVi<D C± $ > * y b /t 
2<DT7A:<tLr®#eT4C<!:^6, C CTW*©JBttCC 
ifitt 4 fc tf> te ^ ft ffj © JBtttc 0 T £> £ . 
[0 06 2)015 «»j?Jfl0BXgCCJtt< «iEXg%^ 
OTteO, 7rtJCTP7^>^2 8 i7 7^- 

A->^2 9itH14 fc^ Ltctpmmmw 1 ^rttlEEJfiJ 
20 *Lr^JKO«iE*tf 5. *©tt*4Lr. HI 6(Cm 

4o 

[0 06 3]H17(it'7^2g4^ir*j0, 
3 OW6CT01 6CC7nb/c*fffl0EJBf*Wl (C*fL, b*T 
^^•>^3 3i7?^>f3 2£CDt^»TfffflCcS 

>f33 Oftmm 7s rf =y A > ?K«CC ^ 3 tlX 0 , 
0 1 8 CCtjtT <fc ^cccpffl^jg^w l ©cWMBtfS' ^ 7 h 

ta: 2 4 l r fr^lfi^ti ^ c <b r x ^ 9 ^* s 

30 4 0 

[oo64]0i 9wrtsuc:*ftnxxg*7SLr*j 
0, X34^ccr0i 8Cc^u/c*ra^RffJ»wi cc 

rtSLCT#ft]Xffl(Dlixy^>f>^C0^^>^ 
-^•>^3 7*->^^ h7^2CCBEAUr, Wt7h 

Siot, 02 oicm-rj:>?teJji*t:~x i 

CiCC^C^o ^C*5, 0 1 9tC^0/c^^>^-^*>^3 

40 [oo65]022 vLT<DmwicZ*3tw<Dm 2 <omm<D 

Jtm*ffrfmx$>*)> 01©(B). (C) lctjkLtc& 
TjkLXis^&o 

[0066] &$&&ftmm&mb o a. 01 os^h 2 
Kxgs 14, nc< ttWJiJaBxe©— ycfiEjgxes 2 

^JrO'Zl^^XfiSSi. SjEIgS4, b'7^IS 
50 S5fcJ:O'rt&0c:#XfIS6, *5cfcO*-7-^^ttJXg 
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S7<L£W0Tl>£ o fcte. m\<D (B) , (C) <D& 

$ZO(<c&i±xz<Dft&^mm*ic*:£ < ft&cfc^&c 

[0 0 6 7 ] «JWXgS 1 Kltt, H2 2©«ffi±i§3«f 

-r £ t> v $ - 5 2 i tt»r»©*»w c SrJeHrr & y y » 
^'5 3#t&tt6ftri>&-^ — yasj^xgs2. x# 

j£ff*XgS3> *SEXHS4, fr^HS 5*5j:tfrt 10 
tC^o £/c, ^<D?~^flxfiS7CCtt0 2 2 CD 

w&*rct>*. fit, co^a^niSfifli5o»Bi 

10, 13. 15, 17, 1 9Kl*JW&y-f 

[0 0 6 8 ] #)IXZ5 1.0±^TCC«, SI1S2-S 20 

&m®h^^ * b 5 7 <DfBtt6ca-^i>r*^aa^«i-r 4 

X^^^5 8^C, *rBE»f5f*W 1 & L< (^Af-X 1 
*SJ$**fc»<^it5ffl©yy 7^59A-5 9 E£ 
4S»Lfcfc©T\ S^'J 9-rC5 9 A- 5 9 Ete#tl£ir£ 
y -Y X 5 4 CD fj ffifflj (C C tl £ 0 tt C > cfc 5 fi g 0 T 

yy ^^ia±©BRi«sxgs 2^s 7 rat: ^issu 3 o 

1 1 -47 8 77^ 

[0 06 9 ] ^OT, 02 2<Dm&iimftmvti&±? 

f^T*J:5CCJRa8««ltt««c**«yij ^'5 
9 A -5 9 ECUS&XgS 2^S 6r©JiS^**M.fc* 

«bfls«cS-3*«Ss"; 7^5 9A-5 9 E^-^tc;xil 
ic&tolrZCtV&lfV 9 A-^5 9 EtCjG^Stl 

rc^*ra^(*w i ^xii-<hteii$n^ 0 s^j 40 

^^59A-59E «*<D->CXer0ja9B3WJl*7-r S £ 

rx^^^5 8<bifccc^xgr-B#f#tsu, 

tt»-r& ft *> 0 2 2 ic^-rfig $ i?k & c t cc & 

[0 07 0 ] W»rXgS lCC*£yy »;<5 3t 

±IBCD§yy ^^'5 9A-5 9 E<t|5)K8f^a&L/ 4 
&<fc 5 CC^fKXIMS 1 <Dt> y *? - 5 2 Ccm 

warn is s 2 * r le^-r £ & a 4 r £ . 

[0 0 7 1 ] S^j7^53fcJ;c;59A-59E«i 50 
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2 3 K^Tcfc 0 CCfSttMB) g&fr-*t<D/T\tf- 6 0 

yy >^-*(*6 1 t&mfte ot e 2 

6 2 <Dtffc5E&tCcfc o r&ss ft sie^fcicfc r *m 
flSfcttwi tu<(j*Ab--x 1 4fe?rr£cfc5K:&-? 

Tt>T, ?£&-r£<fc5K:/TUT-6 0^JEf#Urc^cfiHfiS 
ff$(*W 1 cfc 0 fe^S/c^^^^y^^^itALr^/c 

6*birr»(*w 1 om-rcD^^T^cfc ^ccjcCot 

[0 0 7 2 ] CCt, — ^SE^XgS 2rt>6F*3&Ut:# 

xgS6^<tjffl;>c»ix^Jttj©ecm^ *©tpa«t"M0c 

ff5*w 1 t bX(D$$imBW)t'J>L?U:Z < 
^g^^tir^o, otctf-z>x. ?^5 9A^ 

[0 0 7 3 ] L^ot, CCD<fc^^^e^ra®di« 

5o©*ficcj:nw, mztt—&fmjMS2&tKmm 
0 (a) cc?ivr<fc^c, 5to>< 7 y 5 8 ©atttt^ec 

3 KJEfS ^ n/d^Jfi-C— ^fiWKXg S20D^^X54CD 
» 6 4<fc^y ^^5 3tCjGJ*SnTC»4***W©«6JB 

i^-^r^cfc^^fig^^n^o fit, *©— ^ 

fiRJKXgS 2CD^*>^6 5#MM8M1^&£> ^*>^6 
5«yy sf^S 3(D/T\it6 O^rff OEtf &*ie>SR»W* 
«0ii*6 4rt«CfflU^r, [510 (B) tCTjVTcfcSK: 
0 1 0 i l3a<DJKJBr — ycJiWg «r SSr C 4 CC & S . 
[0 074] — ^aiS»3MI*T-r*iHBI (C) ^^Tcfc 

y ^/>'5 9A-59E (y;»A5 9 A~5 9 E«C^*T 
ftfcgi#WcfcO< «*ffl^E0#Wl 

^€> 0 cncccfco, — ;xtiBKre s 2 tea £f » ^^5 3 

tCft^oT^y >^'5 9 A^figT^CitC^So C(D 

tRfflrraa (d) cc^*r<fc^tcy 9 h/o* (-/ 

fl8B*Wl*t>oty«J 9 ACD/lUt6 04fflUE 

f^^-^^o ^y ^^*5 9A^*ra^(*wi4Je^-r^ 

i^^7-) h^*>^6 6«a^(C7cCD(4gCCM^>o 
[0 07 5 ] t<Dtftz§«, yy ^^5 9 A^Aftgfco 
ri^«^«[i]0 (A) (Dt^ifsJOr^O, L/c^-p 
taii^g5 6(DX^>f ^5 8^XOffi^86f^4tf^ 
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[oo76] c<d£ *> ts-mvnm*. -'Xtrnxms 

2 jyjfO&Xg S3-S6 Kfcl >r fcS#ffjte[5j*rc#> 
or. £r<DXfIS 1 7(Dl&f^|5l»iLTJLo^f 

02 btiCm?& ^C&XSS 2-S 6CD> y 

yreifimmmtLx, ^mLd^mm^tc^A io 

n/c # a b* - x \tms* t L X @iR 3 ti £ o 

[0 07 7 ] CCt, &XHS 2-S 6&C:fctt£2V;* 
5 4(Z)lK0iA^6 4«. 02 6&C7jVrj:5Ct#A]Igfl3 

<Df&BZ*] setter* AiISBtB^awTft 

# a nsp 3 ti*j # t & <t 5 tc^dbtase ^ n r c > 

So 

[0 07 8 ] U/c#or, 02 4C£^U/c— ^JfcXH 

MfaL->r>ctiZm*)&fr6 4tePU&trEgK:. 02 
6, 2 7Kfc^rj;5it^'J *'>*5 3frt>Mm2tltcm 

3®J^Tl^#r*S/c^^(O^A]lgB3ffliJcD^P^ 4 
< S $ ti £ c <t &c £ „ 

[0 0 7 9 ] cfc9i¥U<tt, 02 7K&m*rcfcMt, ^ 

3tcje^$nrc^cS0jf^(D^wwc^^> 

3iK0iA^6 4ffliJO^AlIgPtBaSPcb^gcL / r, m 

mmct) Aim 3 fflij^wis^^do /*s<d^ g r & 

^n&t itc^s. 40 

Mm-TZJ:*) 4>^^0^C^^6^AHgp3ffliKcW 

*4E##fffori>r, -eco^Aiigp3fflij^feS$tor 

t*f4a%fi8 bte < i > <t £ ft £ # AUgp 3 ffflct =fc#Ktm 

£^«3-t±&c<t#r#, ftttc^oxAm&smxoim 
m&xmo?&*ffi±Lxmm&m<D[ti]±t l c^x& z 

[0 08 1 ] i2tc#^tf, 02 8CC*rTJ:5K:&2V * so 
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5 4 ICto li Zm 0 ii* 6 4 <Dfa t AUSP 3 ffltfLbfa 

L/cSracc^0iA^6 4rtr^«WcCDKa : ^*^^ 
U »^«^SCD/c^CC^/7AIIgP3<glJrO^^ 

o*>-r < tr &<dx*> or, ±gan«©jBJBr 

[0 08 2] &:fo, 02 6. 2 7©f»«@l, 2 4 CC 
^b/c-;X^f5XHS 2£Wc£^r|ftBJ0/c#, -e-ft 

izmo&xms 3 - s 6 ccoc^r fc^cD^a&fctS^tofc: 

Eira-ca*. $/c, mmBVxomttwcicRzxmi «. 

02 9^6W6^^cfc^CC(HJSCCUr^7A]ia53fffl^ffi 
foLtcttn&ftZ^Z.*>C£&X$&C±l<tW5£Xi> 

[0 08 3 ] Z^lrC. 03 0lC7jrr<fc^CC, «iLtfjfe«C 
*J39KXS S 2 fclfcW S ^-T ^ 5 4 (DJ^ 0 
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